1 Soybean meal, Nutrisoy XXX, in the form of flakes, supplied by the ArcherDaniels-Midland Co., Chicago, Illinois, was used throughout this work. According to the manufacturer's statement, "the flakes wete processed by the solvent extraction method of manufacture and no heat was used." 149 FIG. 1. Soybean trypsin inhibitor crystallized in H20. X 225.
5°C. and of 450 ml. distilled water. The suspension is stirred well and left at 20-25°C. for 30 minutes. I t is then filtered with suction on a 32 cm. Btichner funnel through filter cloth3 The filtrate is rejected.
2 Filter cloth, 146 T W, supplied by the Filter Media Corporation, Irvington-onHudson, N. Y.
Extraction in 0.25 N Sulfuric
Acid.--The semidry meal is resuspended in 5000 mh 0.25 'N sulfuric acid (7 ml. concentrated H2SO4 per liter of water) Fro. 2. Soybean trypsin inhibitor crystallized in 20 per cent alcohol. )< 225.
at 20-25°C. and left for 1 hour at room temperature with occasional stirring. The suspension is refiltered with suction on the same filter cloth. The meal residue is rejected. of water cooled to 5°C., the water being added gradually to the precipitate and incorporated thoroughly with a porcelain spatula. 1 N NaOH is added 3 27/32 "Nu Jax Visking Cellulose Sausage Casing," manufactured by The Visking Corporation, Chicago, Illinois.
Removal of Inert
drop by drop with stirring until the precipitate is dissolved. Care should be taken, however, not to raise the pH of the solution above 6.4. The clear solution is warmed to 25°C. and titrated slowly with 1 N HC1 until a slight permanent precipitate is formed. Two gm. of standard super cel is stirred into the solution which is then filtered with suction on 7 to 11 cm. No. 303 E & D filter paper. The residue on the paper is washed with several milliliters of water. The combined filtrate and washing is cooled to 5°C. and titrated to pH 4.65. It is filtered with light suction on 15 to 18 cm. No. 612 E & D filter paper at 5-8°C. Yield about 8 to 10 gin. of filter cake which is stored in refrigerator. The filtrate is rejected.
Crystallization.4--
The filter cake of step No. 8 (about 10 gm.) is ground up to a uniform suspension with 10 ml. of cold water and then warmed to about 35°C. 0.5 N NaOH is added drop by drop with careful stirring until the precipitate is almost completely dissolved and the pH of the solution is about 5.2. The clear solution is decanted into a 50 ml, centrifuge tube. Any residue in the beaker is stirred up with 1 to 2 ml. of cold water, dissolved with the aid of a drop of 0.1 N NaOH, and added to the main bulk of solution in the centrifuge tube ~hich is then placed at 35-37°C. for crystallization. A heavy sediment of crystals is obtained within 5 to 6 hours. Inoculation with a few crystals greatly facilitates the process of crystallization. The suspension is centrifuged for 10 minutes at about 3000 R.P.M. The residue is stored in the refrigerator, while the supernatant liquid is either stored or, if time permits, titrated with a few drops of 0.2 N HC1 to pH 5.1 at 36-37°C., inoculated, and left at that temperature. Another crop of crystals is gradually formed which is centrifuged off after several hours and added to the first crop of crystals. The supernatant liquid is rejected.
It is preferable to begin step No. 9 in the morning, so as to be able to centrifuge before the end of the day. The crystals, as well as supernatant solutions, should be stored overnight in the refrigerator.
i0. Recrystallization.--The combined crystal lesidues of step No. 9 (about 7 ml.) are stirred up with twice the volume of cold water and titrated with 0.5 N NaOH to clearing, the final pH being about 6.0 The clear solution is warmed to 35°C. and titrated with 0.5 N HC1 to pH 5.1 when a slight permanent precipitate is formed. The solution is mixed with 2 gin. standard super cel and filtered clear with suction on a small No. 303 E & D filter paper. The filtrate is inoculated and left at 36-37°C. A heavy suspension of crystals forms gradually and is centrifuged after 5 to 6 hours. The residue is stored at 5°C. The pH of the supernatant liquid is readjusted with 1 to 2 drops of 0.2 N HC1 to pH 5.1, inoculated, and left for several hours longer at 36-37°C. when another crop of crystals is formed which is centrifuged off and added to the first crop. The final supernatant solution may yield still more crystals by cooling it to 5°C. and then adding one quarter ot its volume of cold 95 per cent alcohol as described in the following section.
11. Crystallization in Dilute AlcohoL--Centrifuged crystals are stirred up with five times the volume of cold water, and 0.5 N NaOH is added drop by by drop until the crystals are all dissolved. The pH of the solution is not allowed, however, to rise above 6.6. The clear solution is titrated with 0.2 N HCI to pH 5.2. Any precipitate formed is filtered off with suction on No. 303 filter paper with the aid of 4 gm. of standard super cel per 100 ml. of solution. The residue on the funnel is washed with several milliliters of water. The volume of the filtrate and washings is measured and the solution is then cooled in an ice-water bath to about 5°C. A quarter of its volume of 95 per cent alcohol, cooled to 5°C., is added slowly to the cold solution. A heavy precipitate is formed. The pH of the mixture is adjusted with 0.2 N HC1 to 5.0 and left at 30°C. The amorphous precipitate changes within 2 hours into well formed hexagonal and rhomboid crystals and plates (Fig. 2) which settle rapidly to the bottom of the vessel. The supernatant solution is decanted every hour, adjusted with 0.2 N, or more dilute HC1 to pH 5.0, and returned to the original vessel containing the settled crystals. This is continued for several hours until no formation of precipitate is noticed on adjusting the pH of the supernatant solution to 5.0. The crystallization mixture is then allowed to stand at 30°C. for 30 minutes longer and then filtered with suction on hardened paper, washed on the funnel several times with cold acetone, and allowed to dry in the room for 24 hours. It is stored in the refrigerator.
12. Recrystallization in AlcohoL--The dry crystals are suspended in thirty times their weight of cold water, allowed to soak for 5 to 10 minutes, and then treated exactly as in step No. 11.
Yield
The yield of trypsin inhibitor crystals varies considerably with the stock of soybean meal used. Nutrisoy XXX generally yields about 1 gin. of four times crystallized inhibitor per 1000 gm. of meal.
